Synthesis of the 5-hydroxycytidine building block 5-Hydroxycytidine monohydrate (2)(1)
Cytidine (1) (10 g, 41.1 mmol) was dissolved in water (100 ml) and bromine was slowly added at 0 °C until a slightly yellow color remained. Cyclohexene (1 ml) was added to remove residual bromine from the solution. To the colorless solution sym-collidine (50 ml) was added and the resulting white suspension was kept at 40 °C for 2 hours. The mixture was then extracted with ethyl acetate (4 x 100 ml) and the aqueous phase was evaporated to near dryness. The resulting brown-yellow residue was then dissolved in a hot mixture of methanol and water (1:1, 20 ml) and the resulting solution was then allowed to crystallize at 4 °C. The crystals were filtered off, washed with cold methanol/water (1:1, 30 ml) and dried under high vacuum to give 2 (7.31 g, 64 %) as a pale yellow solid.
NMR spectra in accordance to published data. 
5′-O-(4,4′-Dimethoxytrityl)-5-[(2-nitrobenzyl)oxy]-cytidine (3)
Derivative 2 (2 g, 7.21 mmol) was coevaporated with pyridine (2 x 15 ml) and dissolved in pyridine (40 ml). To the solution 4,4'-dimethoxytriphenyl chloride (2.44 g, 7.21 mmol, 1 eq.) and silver nitrate (1.22 g, 7.21 mmol, 1 eq.) were added. After 90 minutes a second portion of 4,4'-dimethoxytriphenyl chloride (1.22 g, 3.61 mmol, 0.5 eq.) and silver nitrate (620 mg, 3.61 mmol, 0.5 eq.) were added. After another 2 hours the reaction was quenched with methanol (5 ml) and the solvents were evaporated. Residual pyridine was removed by coevaporation with toluene. The residue was then taken up in a mixture of ethyl acetate (100 ml) and sat. NaHCO 3 (50 ml) by heavy stirring for 5 minutes. The organic layer was then separated and washed with sat. NaHCO 3 (50 ml) and sat. NaCl (50 ml). The organic phase was then dried with Na 2 SO 4 , filtered over Celite and the solvent was removed under reduced pressure. The residue was then dissolved in a minimal amount of ethanol/acetone (1:1) and precipitated into cold hexane (200 ml). The yellow residue was dried overnight under high vacuum.
The residue was then taken up in dry acetone (400 ml) and potassium carbonate (10.5 g, 76 07 mmol, 10.5 eq.), 2-nitrobenzyl bromide (1.56 g, 7.21 mmol, 1 eq.) and sodium iodide (405 mg, 2.70 mmol, 0.37 eq.) were added. After the resulting suspension was heated to 60 °C for 3 hours, it was filtrated and the filter cake was washed with ethyl acetate (100 ml). The filtrate was then evaporated, redissolved in ethyl acetate (100 ml) and washed with sat. NaHCO 3 (2 x 50 ml) and sat. NaCl (2 x 50 ml). The organic phase was dried over Na 2 SO 4 , filtered and evaporated to dryness. The residue was chromatographed on silica gel (280 g, eluted with 5 to 10% methanol in methylene chloride + 1‰ triethylamine) and gave 3 (3.24 g, 64 %) as a pale yellow foam. 
5′-O-(4,4′-Dimethoxytrityl)-5-[(2-nitrobenzyl)oxy]-4-N-(N',N'-dimethyl)formamidino cytidine (4)
Derivative 3 (1.12 g, 1.61 mmol) was dissolved in dimethylformamide (15 ml) and treated with N,Ndimethyl-formamide dimethyl acetal (1.07 ml, 8 mmol, 5 eq.). The solution was kept for 1 hour at 60 °C, taken up in ethyl acetate (300 ml) and washed with sat. NaHCO 3 (2 x 50 ml) and sat. NaCl (2 x 50 ml). The organic phase was dried with Na 2 SO 4 , filtered and evaporated to dryness. The resulting yellow foam was chromatographed on silica gel (40 g, eluted with methylene chloride/methanol 19:1 + 1‰ triethylamine) to give 4 (1.19 g, 99 %) as a pale yellow foam. 
5′-O-(4,4′-Dimethoxytrityl)-2',3'-O-tert-butyldimethylsilyl-5-[(2-nitrobenzyl)oxy]-4-N-(N',N'dimethyl) formamidino cytidine (5a, 5b)
Protected nucleoside 4 (1 g, 1.33 mmol) was dissolved in THF (13 ml) and silver nitrate (338 mg, 2 mmol, 1.5 eq.) and pyridine (396 μl, 4.92 mmol, 3.7 eq.) were added. The white suspension was stirred for 30 minutes and tert-butyldimethylsilyl chloride (300 mg, 2 mmol, 1.5 eq.) was added. The white suspension was then stirred for 2 hours until TLC showed total conversion of the starting material. The reaction mixture was then taken up in ethyl acetate (100 ml) and filtered over Celite. The organic phase was washed with sat. NaHCO 3 (2 x 50 ml) and sat. NaCl (50 ml), dried over Na 2 SO 4 , filtered and evaporated to dryness. The residue was purified on silica gel (70 g, eluted with EtOAc + 1‰ triethylamine) to give 5a (570 mg, 50 %) and 5b(285mg, 25%) as a pale yellow foams.
Analytical data forFor 5a: 
5′-O-(4,4′-Dimethoxytrityl)-2'-O-tert-butyldimethylsilyl-3'-O-(diisopropylamino cyanoethoxy)phosphino-5-[(2-nitrobenzyl)oxy]-4-N-(N',N'-dimethyl) formamidino cytidine 6
Nucleoside 5a (360 mg, 0.42 mmol) was dissolved in THF (9 ml) and treated with Nethldiisopropylamine (260 µl, 1.21 mmol, 2.9 eq.) and 2-cyanoethyl diisopropylamino chlorophosphine (133 µl, 0.60 mmol, 1.45 eq.). The solution was allowed to stand overnight for 16 hours. The resulting suspension was taken up in ethyl acetate (40 ml) and washed twice with sat. NaHCO 3 (2 x 20 ml) and sat. NaCl (20 ml). The organic phase was separated, dried over Na 2 SO 4 , filtered and evaporated to dryness. The residue was purified on silica gel (50 g, eluted with CH 2 Cl 2 /MeOH 19:1) to give a yellow oil that was taken up in a minimal amount of toluene (ca. 3 ml) and precipitated twice from ice-cold hexane (2 x 200 ml) to give phosphoramidite 6 (317 mg, 71 %) as a slightly yellow solid. 
Deprotection kinetics of the 5-(2-nitrobenzyl) moiety
To elucidate the deprotection kinetics of the 2-nitrobenzyl group, a DNA oligomer of the sequence 5'-ATGCTXAGTCGA-3', where X is the 5-(2-nitrobenzyl)-2'-O-TBDMS protected 5-HOrC unit, was synthesized. Aliquots of oligonucleotide 1 (300 µl of a 2 OD 260 ml -1 solution) were therefore irradiated at room temperature for different time intervals using a slide projector (25 W tungsten lamp) and subsequently analysed by reversed phase HPLC (Source 15RPC ST 
Mass spectra of modified oligoribonucleotides

Stability of 5-HOrC in T m buffer at elevated temperature
To verify that the 5-HOrC is stable during UV-melting experiments, the free nucleoside 5-HOrC (2)was incubated in T m buffer for 24 hours at 80 °C. While the 1 H-NMR spectra do not conclusively show the unchanged structure of 5-HOrC, 13 C-NMR shows that the nucleoside is stable under the applied conditions. Nonetheless minor signals in the carbon spectrum that can be attributed to 5-HOrU show that slow deamination occurs. The deamination is considered to be less than 5%. 
